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The P e r k  i n  - E lme r Corpora t i oa 
Elec  t r o - 0 p  t i c a l  Div i s ion  
Report No. 597: 
SECTION I 
INTRODUCTION 
Th i s  i s  a r e p o r t  of t h e  second t h r e e  months (March-May 1961) of  a 
program to  des ign  and f a b r i c a t e  a n  u l t r a v i o l e t  spec t romete r  and f i n e  guidance  
c o n t r o l  f o r  u s e  i n  an Aerobee-Hi rocke t .  The work i s  be ing  done under  Subcon- 
t r a c t  ido. 1 under  Con t rac t  NASr-3 between P r ince ton  U n i v e r s i t y  and the Na t iona l  
A e r o n a u t i c a l  and Space Admin i s t r a t ion .  The des ign  g o a l s  f o r  t h i s  i n s t rumen t  
are d e s c r i b e d  i n  the  report  for  the  f i r s t  t h r e e  month p e r i o d  (Perkin-Elmer 
Engineer ing  Report  No. 5906).  
The accomplishments of the second t h r e e  month p e r i o d  i n c l u d e  t h e  
s o l u t i o n  of c e r t a i n  des ign  problems,  t h e  e s t a b l i s h m e n t  of an e f f e c t i v e  l i a i s o n  
s y s t e m  wi th  personi ie l  a t  Goddard Space F l i g h t  Center ,  and the  comple t ion  of 
c e r t a i n  des ign  and f a b r i c a t i o n  t a s k s .  
Pl - . - -  1 4 n i n , . - r  h - 0  hnnn - - i n + = 4 n n A  
uAu.,= ..-" "&_.. -_.. --..- . 1~4th the s t i f f  nf the P r i n c e t o n  
U n i v e r s i t y  Obse rva to ry .  A s  a m a t t e r  o f  f a c t ,  members of t h i s  s t a f f ,  D r .  Lyman 
S p i t z e r ,  D r .  John Rogerson, and Dr. Kurt Dressler have p a r t i c i p a t e d  most g e n e r -  
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A .  EACKGROUKD RADIATION 
During t h e  e a r l y  p a r t  of t h i s  program, i t  had  been proposed  t o  
l i m i t  t h e  ex te i i t  of t h e  s k y  seen by the  spec t romete r  and by the  guidance  sys- 
tem through the  u s e  of a c a p t i v e  door which w a s  s topped  a t  a p a r t i c u l a r  ang le  
when opened.  Some doubts  were e n t e r t a i n e d  concern ing  the  r e l i a b i l i t y  of t h i s  
mechanism so the  des ign  w a s  changed t o  a j e t t i s o n e d  door. A t  t h i s  t i m e  i t  was 
no ted  t h a t  for t h i s  f l i g h t  a s t a r  would be chosen for viewing which had f e w  
o t h e r  stars of comparable magnitude nearby.  I n  a d d i t i o n ,  a "spectrum p ane" 
would be chosen through t h e  viewed s ta r  which c o n t a i n e d  no stars w i t h  p r e d i c t a -  
b l e  u l t r a v i o l e t  r a d i a t i o n  above the  d e t e c t i o n  t h r e s h o l d .  A l l  s t a rs  o u t s i d e  
t h i s  p l a n e  w i l l  produce s p e c t r a  on the f o c a l  p l a n e  which l i e  above or below 
the  ends  of t he  s l i t .  Even i f  t h i s  p l a n e  tu rned  t o  i n c l u d e  a known s t a r  
{ U C ~ ~ L  ihdii ihr ~ L U ~ L ~ U  s i d r  j w i i h  luruw~ ruiisSiu1-1 lines, i h r ~ e  s i t ;~~dls  ~ v u l d  
be p r e d i c t e d  and s u b t r a c t e d  from the  s p e c t r a l  d a t a .  However, a s t a r  wi th  a 
continuum spec t rum or background r a d i a t i o n  from the  sky  i n  t h i s  "spectrum plane" 
c o u l d  not  be s e p a r a t e d  from t h e  d e s i r e d  spec t rum of t h e  program s t a r .  
Three Aerobee f l i g h t s  - by Kupperian a t  White Sands and Wallops 
I s l a n d  and by F a s t i e  a t  F o r t  Church i l l  - have i n d i c a t e d  u l t r a v i o l e t  background 
r a d i a t i o n ,  p o s s i b l y  of  an a u r o r a l  n a t u r e ,  even when t h e  sky  appea r s  dark  i n  the  
v i s i b l e .  I n  t he  worst c a s e  t h i s  w a s  r e p o r t e d  as 1 x 10 e r g s  s e c .  cm 
-3  -1 - 2  
-1 0 c 
s t e r .  i n  a 50A band near 2500A. Since one photon a t  t h a t  wavelength i s  about  
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- 10 6 -1 - 2  8.  x 10 e r g s ,  t h i s  r a d i a t i o n  r e p r e s e n t s  2 . 5  x 10 photons s e c .  c m  
s t e r .  A . Assuming a 400 c m  g r a t i n g  area and a 2A bandpass ,  t h i s  becomes 
2 .  x 10 photons s e c  s t e r .  . 
-1 0 - 1  2 u 
9 -1 -1 
I f  the  s l i t  h e i g h t  subtends  .002 r a d i a n s  and the g r a t i n g  can  s e e  
1 . 5  r a d i a n s  of sky  i n  t h e  "spectrum p lane , "  t he  e x i t  s l i t  w i l l  r e c e i v e  
6 .  x 10 photons  s e c .  from the  sky ,  assuming i t  i s  glowing e v e n l y  wi th  t h e  
p r e v i o u s l y  mentioned b r i g h t n e s s .  
i n  t h a t  s p e c t r a l  r eg ion  (25001) w i l l  y i e l d  on ly  one t w e l f t h  t h a t  many photons 
p e r  second.  
6 -1 
The continuum of a f i r s t  magnitude B s t a r  
A s  a c o r r e c t i v e  s t e p  i t  was dec ided  to i n s t a l l  b a f f l e s  which would 
l i m i t  t he  sky  which may be viewed by the  g r a t i n g  by a f a c t o r  o f  about  f i f t e e n .  
Any greater  l i m i t a t i o n  would a f f e c t  the  f i n e  guidance  range .  I t  i s  hoped t h a t  
s k y  background a t  t h e  l e v e l  quoted  i s  an unusual  c o n d i t i o n .  
B .  GLOW DISCHARGE AROUP!D THE B E N D I X  PHOTOMULTIPLIER 
One of the  r a d i a t i o n  d e t e c t o r s  t o  be used  i s  an e n v e l o p e l e s s  photo-  
tube which r e q u i r e  2000 v o l t s  t o  o p e r a t e .  A t  some o t  t h e  a tmospher ic  p r e s s u r e s  
to  be encountered  e a r l y  i n  t h e  f l i g h t ,  a glow d i s c h a r g e  c o u l d  i n i t i a t e  and a 
d e s t r u c t i v e  a r c  o c c u r .  The obvious s o l u t i o n  i s  t o  connec t  t h e  2000 v o l t s  a f t e r  
the  p r e s s u r e  has f a l l e n  to a s a f e  l e v e l .  I t  i s  an e a s y  matter t o  de te rmine  t h e  
a l t i t u d e  and t i m e  i n t e r v a l  a t  which t h e  e x t e r n a l  p r e s s u r e  i s  sa fe .  It i s  more 
d i f f i c u l t  t o  de te rmine  when ihe  p r e s s u r e  w i t h i n  t h e  Bendix d e t e c t o r  i s  s a f e .  
Outgass ing  of many dev ices  and subs t ances  may c o n t r i b u t e  t o  t h e  l o c a l  p r e s s u r e  
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I t  w a s  determined t o  remove g a s  from the  d e t e c t o r  volume as qu ick ly  
as  p o s s i b l e  by opening h o l e s  i n  bo th  t h e n o s e  cone and t h e  spec t romete r  s t r u c -  
t u r e  and to p r o t e c t  the  d e t e c t o r  volume as much as p o s s i b l e  from g a s  g iven  off 
by nearby  o b j e c t s  by a c l e a n  m e t a l  s h i e l d  which will form a c o n i c a l  channel  
from, the d e t e c t o r  t o  the  o u t s i d e .  
I n  o r d e r  t o  p reven t  charged p a r t i c l e s  from e n t e r i n g  and adding t o  
the  d e t e c t o r  da rk  c u r r e n t ,  t w o  s c r e e n s  w i l l  be p l a c e d  i n  t h e  cone and g iven  
p o l a r i t i e s  above and below the  p o t e n t i a l  of the  m e t a l l i c  frame. 
C .  PERKIN-EIMER ELECTRONIC EXTENSION 
It  had been i n t e n d e d  o r i g i n a l l y  t o  p l a c e  the  e l e c t r o n i c  c i r c u i t s  
around the  i n s i d e  s u r f a c e  of t h e  spec t romete r  s t r u c t u r e j u s t  o u t s i d e  the  l i g h t  
beam. I t  became appa ren t  t h a t  i n  o r d e r  t o  do t h i s  s u c c e s s f u l l y  t h e  c i r c u i t s  
would have t o  be subd iv ided  i n t o  very s m a l l  u n i t s  and many connec t ing  w i r e s  
added. 
I n  o r d e r  to mount t h e s e  c i r c u i t s  more e f f i c i e n t l y ,  i t  w a s  dec ided  
a 9.1; d - - h  - - c n - o i r r n  4 . s - t  h o h i n A  t h e  n n c ~ ~ n n o  
L L l L . .  LALL.."L".. J Y U L  Y _ . . A . . _  -I*- ..v- - - - - - - .  
c -  ---..-- c *I-- ..,_^ -47 
L U  LcyueJL L 1 1 C  U3F u1 
S t a t i o n  
0 - 87.  
87. - a8 
8 8 .  - 9 8  
Nose cone, spec t romete r ,  p r e s s u r e  
and tempera ture  t r a n s & c e r s ,  
b a t t e r i e s .  
P r e s s u r e  bulkhead .  
S i g n a l  c i r c u i t s ,  measurement 
c i r c u i t s .  c o n t r o l  c i  r c u i  t s ,  
power s u p p l i e s .  
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Telemetry t r a n s m i t t e r ,  c u t o f f  
r e c e i v e r ,  c a l i b r a t o r ,  d i s  t r i b u -  
t i o n  box, gages ,  comnuta tors .  
113.  - 120. A t t i t u d e  c o n t r o l  system. 
D. MTTERLES 
It  seemed d e s i r a b l e  to have a type of b a t t e r y  which c o u l d  be  kept  
charged  by be ing  connec ted  t o  a s u i t a b l e  charg ing  c i r c u i t  for an  i n d e f i n i t e  
p e r i o d  of t i m e .  This i s  no t  recommended for t h e  s i l v e r  cadmium c e l l s  o r i g i n a l l y  
chosen t o  power the  Perkin-Elmer e l e c t r o n i c s .  Nicke l  cadmium b a t t e r i e s  may be  
used  i n  t h i s  w a y .  I t  w a s  dec ided  t o  change t o  the  l a t t e r .  even though t h e r e  
would be a weight  i n c r e a s e .  
A t  the  same time the  t o t a l  b a t t e r y  c a p a c i t y  was i n c r e a s e d  from a 
t en  minute  t o  a twen ty - f ive  minute  supply .  
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SECTION 111 
TASKS COMPLETED 
A .  DESIGIJ  AXD DRAFTING 
Four teen  a s sembl i e s  o r  l ayou t s  and one hundred t h i r t y  two d e t a i l s  
have been approved and r e l e a s e d .  This cor responds  t o  about  seven  e i g h t h s  o f  
t h e  t o t a l  des ign  e f f o r t .  
B. FABRICATIOE 
A l l  p a r t s  r e l e a s e d  have been o r d e r e d .  Probably a t h i r d  of t h e s e  
have been completed.  
C . ELECTROtTLCS 
1. Guidance E l e c t r o n i c s  C i r c u i t r y  
This h a s  changed l i t t l e  i n  the  p a s t  t h r e e  months s i n c e  f r e e z i n g  
must a w a i t  d a t a  on how r a p i d l y  the  coa r se  guidance  s y s t e m  a c c e l e r a t e s  t he  
r o c k e t  and a l s o  what w e  run i n t o  when w e  apply  the  s e r v o  t o  the  f i n a l  two-axis 
s y s t e m .  The DC shun t  wound n u t a t i n g  motor shows b e t t e r  o p e r a t i o n  a t  about  
4000 r p m  than  1800 s o  w e  p l a n  t o  run  i t  at about  4000 which w i l l  a u t o m a t i c a l l y  
ease the  s e r v o  s t a b i l i t y  problem. This  w i l l  mean a c a r r i e r  f requency  of 536 
c y c l e s  and a n u t a t i n g  s i g n a l  of 67  c y c l e s  p e r  second.  Also a f u l l  wave d i s -  
c r i m i n a t o r  p robab ly  w i l l  be used  s i n c e  i t s  r i p p l e  f requency would be double  
t h a t  of a h a l f  wave u n i t  and lower r i p p l e  ampl i tude ,  r e q u i r i n g  less f i l t e r i n g .  
f u r t h e r  r e l i e v i n g  problem of s t a b i l i t y .  
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2 .  Power 
B a t t e r i e s  have been chosen and o r d e r e d .  They a r e  nickel-cadmium 
i n  p r e s s u r e  t i g h t  cans  which may be charged anytime ( u n l i k e  the s i l v e r  c e l l s ) .  
Also t h e i r  d i scha rge  curve i s  f l a t t e r ,  which w i l l  keep n u t a t i n g  speed c l o s e r  
t o  c o n s t a n t ,  a l lowing  them t o  d r i v e  the  motor d i r e c t l y  i n s t e a d  of t h ru  Zener 
diode r e g u l a t o r s .  Th i s  i s  s imple r  and p r e s e n t s  a c o n s i d e r a b l y  b e t t e r  source  
v o l t a g e  r e g u l a t i o n  ( lower sou rce  impedance) t o  the  motor than even the Zeners 
cou ld  p r o v i d e .  
B a t t e r y  c a p a c i t y  has  been e n l a r g e d  about  2 - 1 / 2  t o  1, from 10 t o  
25 minutes  s i n c e  i t  was cons ide red  too t i g h t .  The weight  p e n a l t y  of s h i f t i n g  
t o  n i c k e l  cadmium and r a i s i n g  c a p a c i t y  i s  3 t o  4 pounds,  about  e q u a l l y  d i v i d e d .  
A d e c i s i o n  w i l l  need to  be made soon between us ing  t r u l y  he rme t i -  
c a l l y  s e a l e d  c e l l s  and mechanica l ly  s e a l e d  ones .  The p e n a l t y  f o r  t r u e  he rme t i c s  
i s  $1000 p e r  system and 6 months lead  t ime .  We p l a n  t o  test mechanica l ly  s e a l e d  
c e l l s  soon i n  vacuum, t o  s e e  how m c h  g a s  leakage  t h e r e  i s .  The maker c e r t i f i e s  
iklerl for ..-.-.**.rn IlkYYII. nnorgtinn w r b  - -__ _ _  h u t  t h e y  might s t i l l  leak  too much. 
3 .  Cabling and I n t e r c o n n e c t i o n s  
These a r e  w e l l  enough e s t a b l i s h e d  so w i r e  and connec to r s  have been 
o r d e r e d .  Connectors w i l l  be used  only a t  t he  i n t e r f a c e  with the  r o c k e t ,  ( t h e  
manual t e s t - s e t  connec to r s  t o  the  10 inch  Perkin-Elmer e l e c t r o n i c s  e x t e n s i o n ) ,  
and  connec to r s  f romnose  cone t o  E l e c t r o n i c s  extension, ,  where crowding i n  space  
and number of wires ( 4 8 )  coupled  with the  problem of going through an a i r  t i g h t  
bu lkhead ,  p rec lude  d i r e c t  s o l d e r i n g .  
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PWER COhTECTIONS 
C i r c u i t  or Item 
Guidance AC Amp. ( 2 )  
P o s i t i o n  Sensor  Amp. 
Mag. Relays (4)  
Thermal Relays  ( 1 2 )  
Explos ive  Squib  ( 3 )  
Guldance S i g n a l  Pre-amp ( 2 )  
P re s su re  Sensor  Amp ( 2 )  
P re s su re  Sensor  Supply ( 2 )  
Scan Current  Sensor  
N u t a t e  Cur ren t  Sensor  
Kuta te  Motor F i e l d  
Nu ta t e  Motor Armature 
Scan Motor 
Guidance PMT Supply 
Temperature Sensor  Supply 
Genera to r  Power Amp. 
Guidance DC Power Amp (4) 
Guidance Drivers ( 4 )  
Carrier Frequency Sensor  
Error Sensor  
Temperature Sensor  
B a t t e r y  Voltage 
Output 
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A l l  i n t e r c o n n e c t i o n s  w i t h i n  t h e  nose cone w i l l  be  s o l d e r e d  
and c a b l e s  w i l l  be s e c u r e l y  suppor t ed .  
They w i l l  a l s o  be i d e n t i f i e d  by name and f u n c t i o n ,  tagged ,  
and coded t o  pe rmi t  l e a d  t r a c i n g  and reduce  confus ion  du r ing  assembly.  A com- 
b i n a t i o n  c a b l i n g  and b lock  diagram shows i n d i v i d u a l  c a b l e s  and major  d e t a i l s  
of 'them. An e x a c t  w i r ing  l i s t  w i l l  be made t o  p rov ide  a l l  the  r e s t  o f  the 
de t a i  1s. 
4 .  Secondary Data 
A l l  i n fo rma t ion ,  bo th  s t a t u s  and pr imary,  which i s  t o  be t e l e -  
metered  must be expres sed  as a DC s i g n a l  from 0 t o  +5 v o l t s  DC. Bendix w i l l  
p r o v i d e  the  s p e c t r a l  d a t a  and the  s t a t u s  d a t a  from t h e i r  e l e c t r o n i c s  and 
Perkin-Elmer w i l l  p rov ide  a l l  t h e  r e s t ,  amounting t o  26 s e p a r a t e  p i e c e s  of 
i n f o r m a t i o n .  
A l l  c i r c u i t s  to  t r a n s l a t e  d a t a  i n t o  the  z e r o  t o  t 5  v o l t  code have 
been des igned .  About 90 p e r c e n t  have been b u i l t  and t e s t i n g  and r e v i s i o n  have 
s t a r t e d .  A c a l c u l a t e d  r i s k  w a s  taken i n  sk ipp ing  the  breadboard  s t a g e  s i n c e  
the  f i n a l  packages are so s imple  t h a t  even i f  w e  waste a t h i r d  of them, w e  
s h a l l  s t i l l  be ahead .  The u s u a l  o v e r s i g h t s  are showing up b u t  t h e r e  appea r  
to be no fundamental  d i f f i c u l t i e s .  
C a l i b r a t i o n  o f  t h e  secondary d a t a  c i r c u i t s  i s  a l s o  s t a r t e d .  I t  
w i l l  t ake  the  form of a two channel  pape r  t ape  r eco rd ing  of  t h e  code s i g n a l  
l e v e l  w i th  c a l i b r a t i o n  marks and wi th  adequate  n o t e s  w r i t t e n  d i r e c t l y  on t h e  
t a p e .  Formal r eco rds  w i l l  a l s o  be  s e t  up.  
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5 .  T e s t  S e t s  and Procedure 
A complete p r e l i m i n a r y  main t e s t  s e t  schemat ic  i s  done and has  
been submi t t ed  f o r  approval  of t he  main i d e a s .  This  one se t  w i l l  p rov ide  f o r  
a l l  p r e l i m i n a r y  t e s t s  as w e l l  as permit charg ing  t h e  b a t t e r i e s .  I t  does not  
p rov ide  s i g n a l s  f o r  gu idance  ope ra t ion  tests o r  d e t e c t o r  tests.  When t h e  sys- 
t e m  i s  p h y s i c a l l y  assembled, a l i g h t  sou rce  of some k i n d  w i l l  be  provided  t o  
f u r n i s h  " s t a r l i g h t "  for a s imple  test f o r  guidance o p e r a t i o n .  I t  shou ld  be 
f a i r l y  e a s y  t o  do t h i s .  
W e  probably s h a l l  want a s m a l l  a d d i t i o n a l  t e s t  s e t  f o r  u se  i n  the 
b lock  house t o  moni tor  b a t t e r i e s ,  r e l a y s ,  and some o t h e r  s t a t u s  d a t a  r i g h t  up 
t o  f i r i n g  time and t h i s  s e t  h a s  y e t  to be worked o u t .  
T e s t  p rocedures  must a l s o  be formal ized ,  e s p e c i a l l y  those  nea r  f i r -  
ing  t i m e  when p r e s s u r e  and l a c k  of time impede memory and t hough t .  
A more complete  schedule  must be w r i t t e n  which w i l l  i n c l u d e  the  
Don-automatic e v e n t s  l i k e  s t a r t i n g  dry n i t r o g e n  f l u s h ,  n i t r o g e n  c o o l i n g ,  
b a t t e r y  topping o f f ,  and s t a t u s  t e s t s  run  frnm the blcck-hcuse. 
10 
The P e r k  i n  - E lme r Corpora t ion  
E l e c t r o - o p t i c a l  D iv i s ion  
T ime  -
-45 min. 




Report No. 5972 
SCHEDULE OF EVENTS 
Event Re l a y s  
Power on EM1 Detec to r  K l ,  Thl,  Th2 Manual Switch 
Power on PECO E l e c t r o n i c s  K3, Th5-9 Manual Switch 
Power on g u i d .  d e t e c t o r ,  
motor K4, ThlO, Thl l  T i m e r  DRW-13 
Open door s 1  Timer DRW-13 
Power on Bendix De tec to r ,  K2, Th3, Th4 
scan  motor,  f r e e  gimbal Th12 
s2, s 3  
Timer DRW-13 
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D. WEIGHT CHECK 
Latest revis ion of experiment weight: 
Support structure 
Paraboloidal mirror assembly 
Gratings and mount 
Bendix detector support 
EM1 detector chamber 
Mirror and arm assembly 
Guidance s y s t e m  and supports 
P-E ba t ter i e s  
Bendix b a t t e r i e s  
Remaining experiment parts  
In terconnec Ling w i  rea 
Pressure bulkhead 
9 .4" Extension 
P-E e l ec tron ics  
Perr A: -- 
Yb-I .YLn ~ : e i i r o n i c s  
Report No. 5972 
7 . 8  pounds 
1 2 . 2  
14.4 
. 6  
3.3 
. 5  
3 .3  
5.7 
5.5 
7 . 7  
4.0 
5 . 5  
4.4 
7 .O 
5 . 5  
8 7 . 4  pounds 
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E .  L I A I S O N  WLTIi GODDARD SPACE FLIGHT CENTER 
A t  a conference  a t  GSFC on 17 A p r i l  1961, a t t e n d e d  by J.B. Rogerson, 
R . H .  ;.!oble, G . E .  MacVeigh, E . E .  B i s s e l l ,  and E . C .  P r e s s l y ,  a t ake -o f f  d a t e  of 
May 1962 was i n d i c a t e d .  (This has  s i n c e  been sugges t ed  f o r  A p r i l  1962.) The 
requi rements  f o r  t h e  experiment  were reviewed.  
I n  a d d i t i o n  t o  the  ACS ex tens ion ,  a f i f t e e n  i n c h  e x t e n s i o n  i s  t o  
be f u r n i s h e d  by GFSC t o  c o n t a i n :  
Te 1 eme t t y  t ransmi t ter 
Cu t - o f f r e c e i v e r  (DRW - 1 3) 
C a l i b r a t o r  
Dis t r i b u  t ion box 
C m t a t o r  (two double pole ,  30 segments) 
Gages 
T i m e r  
A l l  t e l eme t ry  i s  a t  GSFC d i s p o s a l  u n t i l  90 seconds .  A f t e r  t h a t  
PrfncPcQn rpfp isp. :  
9 channels  f u l l  ( former ly  10) 
4 channels  commutated ( 2  double p o l e )  
Tiose cone w i l l  be f lu shed  w i t h  dry  p r e p u r i f i e d  n i t r o g e n  (dew p o i n t ,  
minus 90'F). D e t e c t o r  (EMI) w i l l  be f l u s h e d  wi th  a s t r eam of gas  from a Dewar 
of l i q u i d  n i t r o g e n ,  ( f u r n i s h e d  by P r i n c e t o n ) .  P r i n c e t o n  w i l l  r e q u i r e  t h i r t e e n  
p i n s  on pul l -away plug f o r  block-house tes ts .  Work w i l l  p roceed  toward a 
February 1962 d a t e  f o r  GSFC checkout and envi ronmenta l  t es t .  
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SECTlON IV 
Report  No. 5972  
PROGRAM FOR THE NEXT QUARTER 
A. DESIGN AND FABRICATION 
A l l  des ign  w i l l  be completed.  
A l l  p a r t s  w i l l  be completed. 
Assembly w i l l  commence and be one- fou r th  complete .  
B .  ELECTRONICS 
T e s t  s e t s  w i l l  be two t h i r d s  completed.  
D e t a i l  wiring lists w i l l  be done and c a b l i n g  one- 
f o u r t h  c m p l e t e .  
Work on the  guidance c i r c u i t s  w i l l  no t  be resumed 
u n t i l  they c m  be  checked on the assembled u n i t  
during September.  
C a l i b r a t i o n  of secondary d a t a  c i r c u i t s  w i l l  be  
complete . 
C .  E:<VIRO!NENTAL TESTING 
The gimbal assembly w i l l  be t e s t e d  t o  7 . 5  g and 
3000 C I S  and resonances no ted .  
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